. The alchemical transformation paths of PTP1B ligands adopted in the TI calculations. The detailed structure of each ligand is presented in Ref S1
. All ligands listed in Tables 1-3 in  Ref S1 were set for calculations, plus the Ligand 3 in Figure 1 of Ref S1 as an intermediate compound between Ligand 8 and Ligands 9, 10 & 17. Among these ligands, 3, 9, 26 & 29 were omitted by the Schrodinger FEP+ study (Ref S2) . The ligand 8 was used as the common reference compound and its experimental G value was adopted to derive the calculated G values of all other ligands. See the supplementary Excel file. Figure S3 . The performance of AMBER GPU-TI on the PTP1B system with 3 different λ schedules and corresponding methods of integration of ∂U/∂λ. Table 5 is the R-enantiomer of Ligand 17h in Table 4 ), plus the Ligand 1 in Figure 1 of Ref S3. Among these ligands, 1, 4e, 4f, 4g & 4h were omitted by the Schrodinger FEP+ study (Ref S2) . The ligand 1 was used as the common reference compound and its experimental G value was adopted to derive the calculated G values of all other ligands. For this BACE system, we exploited the effects of different paths to the same query ligands and the reported G for these ligands were the arithmetic averages of different mutation paths. Note that they are NOT for closed-cycles analysis. See the supplementary Excel file. Tables 2 in Ref S4 with specific IC50 values (in the unit of M or nM, not a percentage value at 10 M) were set for calculations except for Ligand 39, which has a charged -COO -group but other ligands are neutral. Among these ligands, 18, 36, 37, 38, 41 & 42 were omitted by the Schrodinger FEP+ study (Ref S2) . The Ligand 2 was used as the common reference compound and its experimental G value was adopted to derive the calculated G values of all other ligands. We tested two mutation paths for Ligand 32 and the calculated G values for Ligand 32 from these two paths are close (with a difference of 0.35 kcal/mol), and the average was reported as the final G value for Ligand 32. See the supplementary Excel file. Tables 3 in Ref S5 were set for calculations. Among these ligands, 55 & 59 were omitted by the Schrodinger FEP+ study (Ref S2) . The Ligand 27 was used as the common reference compound and its experimental G value was adopted to derive the calculated G values of all other ligands. The ligands shown in brown color have bicyclic aromatic rings or heterocycles which are hard to flip automatically during a shot MD simulation. Therefore, two separate conformations of these ligands (with the bicyclic rings flipped or not) are adopted to set up the mutation simulations in complexes, and the corrected free energies were calculated as described in our supplementary Excel file and in Ref S6. 
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